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ABSTRACT

Introduction: This scoping review examines current evaluation tools used to assess knowledge, attitudes, and prac-
tices (KAP) concerning 3R (Reduce, Reuse, Recycle) and waste-to-wealth initiatives.  As concerns regarding waste 
management and sustainability globally increase, the development of effective assessment instruments is essential 
for understanding public behaviour and informing educational interventions.  Methods: A systematic search was 
conducted across three search engines: PubMed, ProQuest, and ScienceDirect. The articles filtered were published 
from 2014 to 2024.  Thirteen studies were selected according to specified inclusion and exclusion criteria by Pre-
ferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. Results: The scoping review 
identified significant variability in the design, structure, and validation of KAP questionnaires. The majority of studies 
utilised Likert scales and binary choices. However, a standardised framework for questionnaire structure was absent 
across studies.  Despite numerous evaluation tools being subjected to expert review and reliability testing, some 
did not undergo thorough validation processes. These findings are limited by inconsistencies in methodologies and 
the application of overly simplistic scoring systems. This can result in an inadequate representation of complex be-
haviours. Conclusion: This scoping review emphasises the necessity for a standardised KAP evaluation framework 
that is both methodologically rigorous and contextually appropriate.  These tools are crucial for promoting public 
engagement in sustainable practices and informing the development of policies and programs.  The findings enhance 
the design and implementation of future KAP assessments in environmental sustainability and waste management. 
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INTRODUCTION

Globally, solid waste management remains a persistent 
and unresolved issue. The yearly waste generation is 
projected to increase by approximately 73%, from 2.0 
billion tonnes in 2020 to 3.88 billion tonnes in 2050, 
driven primarily by rapid urbanisation, economic 
growth, and population expansion (1). In developing 
countries, ineffective waste management poses 
significant risks to public health and the environment, 
disproportionately affecting urban poor populations who 
are more vulnerable to pollution, infections, and waste-

related injuries due to inadequate waste collection and 
disposal systems (1).  This particular issue arises from a 
collective failure of public knowledge, awareness, and 
also participation in waste management. In Malaysia, 
population growth has contributed to increasing waste 
generation as according to the Department of Statistics 
Malaysia (DOSM), the national population reached 
approximately 33 to 34 million by 2024, while data 
reported by the Solid Waste Management and Public 
Cleansing Corporation (SWCorp), as cited in The Star, 
indicate that the country generates approximately 
39,000 tonnes of municipal solid waste daily, equivalent 
to 1.17 kg per capita per day (2, 3). Malaysia generates 
more waste than its neighbouring countries, including 
Indonesia and the Philippines, producing 0.22 kg and 
0.4 kg, respectively (4). An increased disposal rate has 
been observed in large cities, where improvements in 
living standards, technological breakthroughs, and 
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the widespread availability of disposable products in 
the marketplace influence consumption habits (5). 
Consequently, ineffective waste management and 
rising disposal rates may intensify urban health risks, 
increase pressure on natural resources, and accelerate 
environmental degradation, particularly in rapidly 
growing cities and vulnerable populations.

One widely adopted approach to mitigating the 
increasing burden of solid waste is the implementation 
of the 3R principle (Reduce, Reuse, and Recycle), which 
has been promoted across many developing nations 
as a cornerstone of sustainable waste management 
and circular economy strategies (6). Although the 3R 
framework is conceptually well recognised, its practical 
adoption varies considerably across developing 
countries due to contextual factors such as differences 
in infrastructure capacity, policy enforcement, and 
levels of public participation. For instance, the literature 
suggests that some countries have made progress in 
integrating 3R practices, while others continue to face 
challenges related to inadequate recycling facilities, 
limited financial resources, and weak institutional 
coordination (6, 7). In addition, public engagement 
remains a critical barrier, as effective implementation of 
waste reduction, reuse, and recycling depends heavily 
on individual knowledge, attitudes, and behaviours (8). 
Reduce focuses on minimising waste generation at the 
source, reuse emphasises extending product lifespans, 
and recycling involves the systematic processing of 
waste materials; however, without sufficient public 
awareness and motivation, these practices are often 
inconsistently applied (8). Furthermore, waste-to-
wealth initiatives under a circular economy framework 
demonstrate significant potential by reframing waste 
as an economic, environmental, and social resource, 
yet their success similarly depends on community 
acceptance and participation (7). These challenges 
highlight that technical and policy solutions alone are 
insufficient, underscoring the need for robust tools to 
assess public knowledge, attitudes, and practices (KAP) 
related to waste management in order to inform targeted 
interventions and strengthen the effectiveness of 3R 
and circular economy initiatives. In addition, waste-to-
wealth initiatives, such as composting organic waste 
and converting used cooking oil into soap, exemplify 
effective, community-oriented solutions that convert 
waste into valuable products.

A sound material cycle and resource-efficient society 
begin with public comprehension of the 3Rs, ideally 
introduced at an early age (9).  Recycling awareness and 
waste-to-wealth initiatives are essential for promoting a 
sustainable environment and addressing environmental 
issues. Hence, understanding the KAP of individuals and 
communities regarding waste reduction and recycling 
is essential for developing effective environmental 
education programmes and policies. KAP assessments 
help identify behavioural patterns, evaluate the results 

of interventions, and facilitate the strategy of focused 
sustainability initiatives. According to Hassan and Rosli 
(10), KAP is a theoretical framework used for studying 
or examining human behaviour, focusing on specific 
subjects. The World Health Organisation (WHO) 
defines KAP as knowledge, attitude, and practice utilised 
for evaluating community behaviour on a subject by 
assessing what respondents know (K), how they respond 
(A), and their actions (P) (11). KAP surveys functions 
as diagnostic tools to characterise the population's 
existing knowledge, attitudes, and practices, offering 
insights into current conditions for the design of targeted 
interventions. They also function as a means to assess 
the effectiveness of specific initiatives, interventions, or 
educational programmes (12). Recent methodological 
literature further emphasises that KAP instruments 
should demonstrate sound psychometric properties, 
including content validity, construct validity, and 
internal consistency, to ensure accurate measurement 
of behavioural constructs and contextual relevance 
(12,13). 

Although many studies have used KAP surveys to assess 
the public's and society's understanding of 3R and waste-
to-wealth practices, there is a lack of comprehensive 
synthesis regarding the tools utilised, their content, and 
the methodological rigour applied. This is because, 
without a valid framework and tools for surveys, it 
can affect the strategy and approaches to educate the 
community about the 3R and waste-to-wealth initiatives. 
Therefore, a thorough examination of current KAP 
evaluation tools is crucial to inform future research and 
intervention development. This scoping review aims to 
determine, map, and analyse the evaluation tools used 
in assessing knowledge, attitudes, and practices related 
to 3R and waste-to-wealth initiatives, with an emphasis 
on the methodological quality, structure, and validation 
status of the identified tools. Thus, the findings from this 
study provide opportunities for the development and 
standardisation of tools and questionnaires. 

METHODS

Study Design
The study design employed was a scoping review 
guided by the methodological framework proposed 
by Arksey and O’Malley, with refinements by Levac 
et al. (14, 15). This framework comprises several key 
stages, including identifying the research question, 
identifying relevant studies, selecting studies based on 
predefined inclusion and exclusion criteria, charting 
the data, and collating, summarising, and reporting the 
results. Primarily, the research objectives were outlined 
based on the research problem, which emphasised the 
importance of the issue. Articles selected in the scoping 
review reflect the main objective of the research in 
analysing tools for assessing KAP related to 3R and 
waste-to-wealth initiatives.  Besides, some inclusion and 
exclusion criteria were designed to ensure the scope of 
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Selection Procedures
The selection was based on Preferred Reporting Items 
for Systematic Review and Meta-Analyses (PRISMA) 
guidelines (16). All related articles retrieved from various 
databases were filtered for articles published from 2014 
until 2024. The following step involved the procedure of 
removal of duplicate articles across three databases. The 
next step was the selection of articles, focusing on title 
and abstract screening to identify any studies unrelated 
to the study's objectives. Then, the remaining papers 
were retrieved, which included all the full-text articles. 
After that, all the articles were thoroughly reviewed to 
extract information on the use of a single evaluation 
tool for assessing KAP towards 3R and waste-to-wealth. 
Articles that violated any inclusion and exclusion criteria 
are excluded from the study.

Data Extraction
The full-text articles that passed the screening and 
eligibility process were extracted using several methods, 
including analysis and tabulation of the articles. The 
final full-text articles were presented using table that 
included important information about the papers, such 
as authors, publication years, country, population, and 
the study's findings. Hence, the findings of this scoping 
review study provided tools for assessing KAP related to 
3R and waste-to-wealth.

RESULTS

Journals Screened and Selected
A search across three databases (ScienceDirect, 
ProQuest, and PubMed) yielded a total of 3,829 articles. 
The removal of duplications involved 15 articles with 
similar titles across four databases, and the remaining 
3,814 articles were further assessed for title and abstract 
screening. From the records screened, a total of 3,556 
unrelated articles were removed. Irrelevant articles were 
identified through the absence of an evaluation of KAP 
related to 3R and waste-to-wealth in both the title and 
abstract. Thus, 258 remaining articles related to the 
study. Then, all the remaining articles were retrieved 
for full text to assess whether they met the requirements 
of the inclusion and exclusion criteria. Two hundred 
fourteen articles cannot be retrieved for eligibility. 
Only 44 articles can be assessed for eligibility, and the 
remaining were excluded as mentioned in the exclusion 
criteria. After that, 31 articles were excluded because 
the target population was not specified for evaluation of 
KAP related to 3R and waste-to-wealth. Finally, only 13 
articles remained, explicitly focusing on evaluation tools 
related to KAP and 3R, as well as waste-to-wealth. These 
articles were analysed for a scoping review study. The full 
process including identification, screening and the key 
reasons for exclusion at each stage, is presented in the 
PRISMA 2020 flow chart (Fig. 1), providing transparency 
and justification for the reduction in included studies.

the study selection is related and satisfied the research 
goal. Hence, the screening process was conducted to 
meet the relevant research criteria based on inclusion 
and exclusion. Lastly, the scoping review only included 
papers that can be retrieved for full-text access.

Search Strategy
The search strategies employed in the scoping review 
were crucial, as they enabled the identification of all 
relevant papers applicable to the research study. Papers 
and articles were selected from three reliable online 
databases that provided data and findings related to the 3R 
and waste-to-wealth initiatives: PubMed, ProQuest, and 
ScienceDirect. The search parameters were established 
by inserting keywords at various points that aligned with 
the study's aims and research questions. The database 
keyword search consisted of papers from 2014 to 2024 
comprising the combination of the following keywords: 
'Evaluation tools,' 'Assessment tools,' 'Questionnaire,' 
'Knowledge, Attitude and Practice,' 'KAP Survey,' 
'Behaviour Assessment,' 'Reduce, Reuse, Recycle,' '3R 
Practices', 'Waste Management,' 'Waste to Wealth,' 
'Circular Economy.' In addition, Boolean operators were 
applied in the keyword search, which included AND 
and OR, to assist in finding specific articles and ensure 
that the selected studies were relevant to the study.

Study Selection: Inclusion and Exclusion Criteria
The articles' reliability for the study goal and the 
consistency with which data was analysed for the 
scoping review were heavily dependent on the inclusion 
and exclusion criteria. Therefore, various criteria were 
established and considered when choosing related 
papers for the scoping review. The study excluded any 
papers that did not meet the criteria. The inclusion and 
exclusion criteria are presented in Table I.

Table I: Inclusion and exclusion eligibility criteria

Inclusion Criteria Exclusion Criteria Justification

Published research 
articles were writ-
ten in English.

Articles in languages 
other than English.

To ensure feasibility of 
full-text assessment and 
consistent interpretation of 
findings

Articles between 
the 2014 and 2024 
timeframe.

Articles published 
before 2014.

Focus on recent devel-
opments in KAP and 3R/
waste-to-wealth initiatives

Papers related 
to KAP towards 
3R and waste-to-
wealth.

Papers not related to 
the study objectives.

Only studies directly 
relevant to the review ob-
jectives were included.

Peer-reviewed 
original research 
articles

Chapter in books, re-
view, systematic review 
and discussion papers.

To ensure scientific rigor 
and focus on primary em-
pirical data.

Studies retrieved 
through specific 
keyword search

Abstract or full-text 
unavailable.

Only studies that could be 
fully assessed for eligibility 
were included.

KAP – Knowledge, Attitudes, Practices, 3R – Reduce, Reuse, Recycle
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Vidal and Tójar-Hurtado (17) applied a five-response 
Likert scale to evaluate sustainability education and 
environmental health. Similarly, Badrum and Mapa 
(18) used a scoring system derived from Bloom's cut-off 
points to classify the respondents' level of KAP. Such 
scoring systems enhance interpretability by converting 
subjective responses into quantifiable categories. 
However, differences in scaling and cut-off thresholds 
may limit direct comparison across studies.

In addition, one study reported the use of a self-
designed questionnaire aligned with the national Solid 
Waste and Public Cleansing Management Corporation 
(SWCorp) module, utilising binary scoring for correct 
and incorrect responses (19). While this approach offers 
clarity and ease of administration, particularly for large-
scale or community-based surveys, it may oversimplify 
complex attitudes and behaviours. Additionally, 
the implementation of pre- and post-intervention 
assessments was also observed, highlighting the practical 
utility of KAP tools in evaluating the effectiveness of 
community-based programme (20). However, variation 
in instrument design, response scales, and timing of 
assessments introduces methodological inconsistency, 
which poses challenges to cross-study comparability 
and synthesis.

Although the simplified two-point Likert scale may limit 
data analysis, their application appears justified when 
aligned with the cognitive capacity and contextual needs 
of the target population. This is evident in Malaysian-
based studies targeting citizens, secondary school 
students, and community groups, where questionnaire 
designs were tailored to local contexts. Overall, the 
diversity of evaluation tools underscores the balance 
between methodological rigor and contextual relevance, 
but it also highlights the need for greater standardisation 
to improve comparability and generalisability of KAP 
findings.

Questionnaire Structure in the KAP Survey
From the findings of the thirteen selected articles, there is 
also a variety of the questionnaire structure. None of the 
articles have the same questionnaire structure, although 
they focus on the same scope, which is 3R and the waste-
to-wealth initiative. Therefore, the structure of KAP 
surveys shows that it exhibits various structures. Some 
studies have offered domains for KAP segmentation, 
comprising 10 questions for knowledge, 7 for attitudes, 
and 9 for practices (21). Hence, it ensures that the 
questionnaire of KAP elements is fairly constructed. In 
contrast, a study from Thailand on KAP of 3R focuses on 
more intricate aspects, such as knowledge networks and 
technical proficiency (22).

Findings from the questionnaire structure across 
the thirteen articles show that sociodemographic 
characteristics are consistently emphasised as a core 
component of KAP questionnaires. This is because 

Fig. 1: Findings based on PRISMA 2020 Flow Diagramme Guidelines

All data of the main findings or results based on tools 
for assessing KAP related to 3R (Reduce, Reuse, and 
Recycle) and waste-to-wealth initiatives are gathered in 
Table II. The findings of the tools are determined based 
on the methodology to develop the questionnaire and 
structure for the KAP question.

DISCUSSION

This scoping review evaluation on KAP concerning 
3R and waste-to-wealth initiatives expose significant 
disparities in the design, structure, and application of the 
evaluation tools. The diversity revealed that the studied 
populations differed, which led to the development of 
questionnaires that were not consistently standardised 
but occasionally adapted to fit the country and local 
demands.

Diversity of Evaluation Tools Across Studies
There are diverse evaluation tools in developing a 
questionnaire for assessing KAP related to the 3R and 
waste-to-wealth initiative. This heterogeneity reflects 
the absence of a standardised framework for KAP 
questionnaire development, as well as the need to 
adapt instruments to different cultural, educational, and 
contextual settings. Although no single standardised 
method was identified, the findings from the reviewed 
articles indicate several methodological approaches 
that demonstrate characteristics of high quality KAP 
questionnaires. Among the 13 selected articles, most 
studies employed structured questionnaires that 
included Likert-scale items, multiple-choice questions, 
and binary (yes/no) forms. For instance, Estrada-



Mal J Med Health Sci 22(SUPP8):342-349, August 2026346

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

Table II: Characteristics and findings of the included studies based on assessment for knowledge, attitudes and practices related to 3R and 
waste-to-wealth initiatives

No Authors and 
Year

Population Sample Country Evaluation Tools Questionnaire Structure

1 Abas et al., 
2024

Delta Tumpat, 
Kelantan Com-
munity

280 Malaysia Content validation by experts and a pilot study 
(Cronbach alpha value>0.7)

Section A: socio-demographic, 
Section B: type of waste generated per week per kg, 
Section C: waste disposal practices (nominal data), 
Section D: knowledge of waste-to-wealth programs (nominal data), 
Section E: awareness of waste-to-wealth programs (Five-point Likert 
scale), 
Section F: willingness to participate in waste-to-wealth programmes 
(Four-point Likert scale)

2 Azme et al., 
2023

Communities of 
the Shah Alam 
City Council

30 Malaysia Google Form Survey, Pre and Post Question-
naire for the community project, score and 2 
Likert scale (Poor/Very Poor for the Pre and 
Good/Very Good for the Post)

Evaluation of the speaker’s delivery, engagement effectiveness of the pro-
gramme and impact of the programme

3 Badrum and 
Mapa, 2020

Citizens, Penam-
pang Proper 
Village, Sabah

107 Malaysia A scoring system adapted from Bloom’s cut-off 
points was used to determine the respondents’ 
level of KAP

Part A: Sociodemographic Information (7 questions), 
Part B: Knowledge (10 questions), 
Part C: Attitude (7 questions), 
Part D: Practice (9 questions)

4 Chin, Ma-
hanta and 
Nath, 2023

Malaysians’ 
citizens

294 Malaysia Questionnaires developed based on prior 
experience, reviewed by 3 researchers and 
pretested among 10 respondents. Survey in 
English

33 multiple-choice questions: sociodemographic information, knowl-
edge on plastic pollution, attitude towards plastic pollution measures and 
practice towards plastic use and pollution reduction.

5 Eshete, 
Desalegn 
and Tigu, 
2023

Household 
Gelemso town

390 Ethiopia Survey developed from different guidelines 
and published articles with some modifica-
tions, 4 Likert scale system for attitude, Yes or 
No for the knowledge and practice 

Survey translated to Afan Oromo (local language), sociodemographic, 
households knowledge questions on solid waste management (SWM), 
households attitude on SWM, household practice on SWM. 

6 Estra-
da-Vidal and 
Tójar-Hurta-
do, 2017

College Student, 
University of 
Granada

428 Spain Likert – type items, 5 value Environmental 
Health Education (EHE) and Sustainability Ed-
ucation (SE) scales and multiple – option items.

SE knowledge and attitude (37 items), 
Knowledge (yes, no, I don’t know), 
Attitude (Likert scale from 1 to 5)

7 Hasan et al., 
2024

School students 400 Bangla-
desh

Translated into Bangla for better understand-
ing, review by environmental experts, sev-
en-day pilot survey for 50 students and revised

26 items covering general information, family background and KAP as-
sessment on 3R

KAP questionnaire included 10 items assessing knowledge, 7 assessing 
attitude and 9 assessing practice

8 Mukama et 
al., 2016

Urban slums 435 Uganda Data entered and cleaned by Epi Info 7.0 
(CDC, Atlanta, USA) statistical software., Anal-
ysis by STATA 12.0 (StataCorp, Texas, USA)

English translated to Luganda (local language), social demographic, res-
idents’ waste storage, separations and disposal practices and concerns 
regarding poor solid waste management.

9 Phontha-
nukititha-
worn et al. 
2024

Citizens 532 Thailand 7 Likert – type items (for perception, belief and 
behaviours), knowledge-source item scale 

5Rs external knowledge network depth, 5Rs external knowledge network 
breadth, 5Rs internal knowledge network source, 5Rs technical compe-
tence, 5Rs experience, and 5Rs of waste management capability output

10 Ssemugabo 
et al., 2020

Household, 
Kampala

395 Uganda Semi structured questionnaires and obser-
vational checklist, questionnaire developed 
based on reviewed literature on solid waste 
management, data entry and analysis (EpiData 
version 3.02 and STATA version 14.0)

Sociodemographic, solid waste management practices at household 
level 

11 Wang et al., 
2022

Citizens, China 1200 China Questionnaire using Jinshuju, developed by 
ThoughtWorks, which is an application pro-
gramme that designs and sends out question-
naires, National survey spread by WeChat.

Socioeconomic characteristic, community waste services, communiy 
location, KAP of waste separation and cultural consumption in China

12 Zain et al., 
2022  

Primary School 
Students, Tump-
at, Kelantan

310 Malaysia Self-developed questionnaire which has been 
MYIPO copyrighted (LY2018004547) based 
on SWCorp (2017) module, questionnaire 
was validated by a group of expert panels in-
cluding three lecturers specialised in this field 
of study, one officer from SWCorp and two 
primary school teachers

Part A on socio-demographic information of the students
Part B is on knowledge on 3R consists of 13 questions: Score (True,1), 
(Wrong,0)
Part C is on attitude towards 3R consists of 10 questions: Score (True,1), 
(Wrong,0) 
Part D is on practice on 3R comprised of 10 questions: This part com-
prised of three general questions, two questions on reduce, two ques-
tions on reuse, and three questions on recycle (Yes or No and levels 
determine by Bloom’s cut off points)

13 Elmosaad et 
al. 2023

Household Al 
Ahsa

279 Saudi 
Arabia

Validity tools checked by Cronbach’s alpha 
test (0.81), online (Google Forms)

Part 1: Variables regarding the household’s socio demographic
Part 2: 6 questions, general knowledge about waste management
Part 3: 7 questions (4 Likert-type scale), household awareness and prac-
tice
Part 4: Questions regarding type of waste, reasons not recycling waste 
materials.

KAP- Knowledge, Attitudes, Practices; 3R – Reduce, Reuse, Recycle; EHE - Environmental Health Education; SE - Sustainability Education; SWCorp - Solid Waste and Public Cleansing Manage-
ment Corporation 

sociodemographic variables such as age, occupation, 
income, and education play a vital role in shaping 
knowledge acquisition, attitude formation, and 
behavioural practices, as recognised in behaviour 
change and social ecological models. For instance, 
Abas et al. (23) developed their study questionnaires 
based on sociodemographic factors, the type of waste 
produced, and involvement in the waste-to-wealth 
initiative. This approach reflects an understanding of 
KAP as part of a broader social and behavioural system, 
where individual behaviour is influenced by personal 
and contextual determinants. Similarly, studies by Wang 

et al. and Ssemugabo et al. highlight the importance 
of structuring the first section of questionnaire around 
sociodemographic variables (24). Although both studies 
adopted different methodological approaches, Wang 
et al. (24) used the Jinshuju application programme 
developed by ThoughtWorks, whereas Ssemugabo et al. 
(25) developed their questionnaire based on a literature 
review of solid waste management. These variations 
demonstrate that while questionnaire design methods 
may differ, the inclusion of sociodemographic variables 
remains essential for interpreting behavioural outcomes 
within KAP frameworks. Hence maintaining a structured 
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approach that integrates sociodemographic factors with 
knowledge, attitude, and practice domains is crucial for 
capturing behaviour change mechanisms and addressing 
gaps in KAP assessment.

Assessment of the Validation and Reliability
Validation is necessary for the KAP survey to ensure 
the reliability of the tools used in its development. 
Many studies reported conducting validation of their 
assessment tools using established methods. For instance, 
two selected studies employed expert evaluations and 
Cronbach's alpha to validate internal consistency (α 
> 0.7) (23,26). Studies that reported such validation 
procedures demonstrate stronger methodological rigour 
and greater confidence in the interpretation of their 
findings.

There are also various methods of validation for the 
assessment tools, including expert panel review and pilot 
testing. For example, one study conducted expert panel 
evaluations with both academic and field practitioners, 
followed by a seven-day pilot survey among 50 students 
(21). Similarly, another study reported expert panel 
review by three researchers and pretesting with 10 
respondents (27). These steps contribute to improved 
content validity and instrument refinement before 
implementation.

However, a notable limitation across the reviewed 
literature is that several studies did not conduct or clearly 
report any validation or reliability testing. For example, 
the study from Mukama et al. (28) failed to disclose 
any validation process or merely referenced pretesting 
with limited sample size. The absence or insufficient 
reporting of validation procedures represents a critical 
weakness in KAP tool development, as it raises concerns 
regarding measurement accuracy, internal consistency, 
and comparability of findings across studies. This 
highlights the need for more rigorous and transparent 
validation practices in future KAP research.

Strength and Limitations for the Evaluation Tools for 
Assessing KAP related to 3R and Waste-to-Wealth 
initiatives
These studies exhibit many strengths in their methodology 
for assessing KAP for 3R and waste-to-wealth. According 
to this scoping review, the majority of the participants 
used the verified instrument for the survey. This is 
because the instrument gets validation and reliability 
through expert panel evaluations, pilot testing, and 
reliability assessments employing Cronbach's alpha 
as a reference for validity. Additionally, this study can 
compile evidence from surveys conducted with different 
target populations. Therefore, it is easily customised for 
target demographics, such as secondary and primary 
school students, university students, and household 
communities. Hence, it can improve the relevance and 
precision of data collection. 

Despite these strengths, the studies also demonstrate 
notable limitations. A primary concern is the lack of 
standardisation among studies, with evaluation tools 
and questionnaires differing markedly in structure and 
scoring methodologies. The findings suggest limited use 
of formal validation techniques in some cases, which 
may compromise the reliability and comparability of 
results. Another important limitation is that a substantial 
proportion of potentially relevant articles could not be 
retrieved for full-text eligibility (over 80%), which may 
introduce selection bias and limit the comprehensiveness 
of the evidence mapped. In addition, more than half 
of the included studies were conducted in Malaysia, 
reflecting a strong national research focus on 3R and 
waste-to-wealth initiatives but potentially limiting the 
generalisability of the findings to other geographical 
and socio-cultural contexts. Furthermore, this review 
focused primarily on the 3R framework and did not 
incorporate the broader 6R framework (Reduce, Reuse, 
Recycle, Recover, Redesign, Remanufacture), which is 
increasingly emphasised in sustainability and circular 
economy literature. Recognising this gap underscores 
the need for future research to expand evaluation tools 
to capture behaviours aligned with the full 6R model.

These constraints highlight an urgent need for 
standardised, validated, and comprehensive KAP 
instruments that are flexible enough to account for 
evolving waste management frameworks, including 6R 
approaches. Future studies should explore innovative 
evaluation methodologies that integrate both quantitative 
and qualitative data to improve the measurement of 
public knowledge, attitudes, and behaviours, thereby 
supporting more effective environmental education 
programmes, sustainability initiatives, and community 
engagement in the transition to a circular economy.

CONCLUSION

This scoping review systematically mapped, analysed, 
and compared assessment instruments used to measure 
KAP related to 3R and waste-to-wealth initiatives. The 
findings highlight the diversity and adaptability of tools 
across different populations and the use of validated 
instruments that enhance the accuracy and relevance of 
data collection. Importantly, the review underscores the 
need for standardised, flexible, and methodologically 
robust KAP tools that can guide policymakers, educators, 
and community practitioners in designing effective 
environmental education programs, sustainability 
initiatives, and waste management policies. Future 
research should expand to broader frameworks, such 
as the 6R model, and explore innovative evaluation 
approaches to capture complex behaviours and 
support community engagement. By improving KAP 
measurement, such studies can contribute to more 
effective interventions and facilitate the transition 
toward a circular and sustainable economy.



Mal J Med Health Sci 22(SUPP8):342-349, August 2026348

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

ACKNOWLEDGEMENT

Acknowledgment to the Ministry of Higher Education 
Malaysia for Social Study Grant with project code R503-
KR-DNS001-0000001435-K134 and Universiti Sains 
Malaysia for Academic Research Grant with project 
code R502-KR-ARU005-0000000579-K134.
 
REFERENCES

1.	 World Bank Group. Solid Waste Management and 
Global Waste Trends. [internet] Washington DC: 
World Bank; 2025 [cited 31 May 2025]. Available 
f rom:ht tps: / /www.worldbank.org/en/ topic/
urbandevelopment/brief/solid‑waste‑management

2.	 Department of Statistics Malaysia (DOSM). Current 
population estimates, Malaysia, 2023–2024. 
[internet] Putrajaya: DOSM; 2024 [cited 31 May 
2025]. Available from: https://www.dosm.gov.my

3.	 Fatimah Z. Malaysia generates about 39,000 tonnes 
of solid waste daily. The Star. [internet] 2 Jan 2024 
[cited 31 May 2025]. Available from: https://www.
thestar.com.my/news/nation/2024/01/02/39000-
tonnes-of-solid-waste-daily

4.	 Chen HL, Nath TK, Chong S, Foo V, Gibbins C, 
Lechner AM. The plastic waste problem in Malaysia: 
management, recycling and disposal of local and 
global plastic waste. SN Appl Sci. 2021;3:437. 
https://doi.org/10.1007/s42452-021-04234-y

5.	 Mohd Rodzi R, Nopiah Z, Basri N. Analysis of solid 
waste generation and composition in Malaysia 
TVET campus. Int J Integr Eng. 2019;11(2). Available 
from: https://penerbit.uthm.edu.my/ojs/index.php/
ijie/article/view/4261

6.	 Mohammed M, Shafiq N, Elmansoury A, Al-
Mekhlafi ABA, Rached EF, Zawawi NA, Haruna A, 
Rafindadi AD, Ibrahim MB. Modeling of 3R (reduce, 
reuse and recycle) for sustainable construction 
waste reduction: A partial least squares structural 
equation modeling (PLSSEM). Sustainability. 
2021;13(19):10660.https://doi.org/10.3390/
su131910660

7.	 Kalkanis K, Alexakis DE, Kyriakis E, et al. 
Transforming Waste to Wealth, Achieving Circular 
Economy. Circ Econ Sust. 2022;2:1541–1559. 
https://doi.org/10.1007/s43615-022-00225-2

8.	 Perstorp. 3R Malaysia - Reduce, Reuse & Recycle 
[Internet]. Perstorp Sdn. Bhd.; 2022 May 23 [cited 
2025 May 31]. Available from: https://perstorp.my/3r-
malaysia-reduce-reuse-recycle/#:~:text=The%20
first%20is%20to%20minimise

9.	 Zulkarnain IF, Bujang A, Norizan S, Sadikin S, 
Samasu NF, Johari A. Exploring factors contributing 
towards community’s awareness in 3R behaviour. 
E-Bangi J Soc Sci Humanit. 2023;20(4). https://doi.
org/10.17576/ebangi.2023.2004.36

10.	Hassan N, Rosli S. Knowledge, attitude and practice 
on waste management among university students in 
Malaysia. Malays J Trop Geogr. 2022;(2).

11.	World Health Organization. Advocacy, 
communication and social mobilization for TB 
control: a guide to developing knowledge, attitude 
and practice surveys. Geneva: World Health 
Organization; 2008.

12.	Boateng GO, Neilands TB, Frongillo EA, Melgar-
Quiñonez HR, Young SL. Best practices for 
developing and validating scales for health, 
social, and behavioral research: A primer. Front 
Public Health.2021;9:709.https://doi.org/10.3389/
fpubh.2021.709

13.	DeVellis RF, Thorpe CT. Scale Development: 
Theory and Applications. 5th ed. Thousand Oaks 
(CA): Sage Publications; 2022.

14.	Arksey H, O’Malley L. Scoping studies: 
towards a methodological framework. Int J Soc 
Res Methodol. 2005;8(1):19–32. https://doi.
org/10.1080/1364557032000119616

15.	 Levac D, Colquhoun H, O’Brien KK. Scoping 
studies: advancing the methodology. Implement 
Sci. 2010;5:69. https://doi.org/10.1186/1748-5908-
5-69

16.	Page MJ, McKenzie JE, Bossuyt PM, Boutron I, 
Hoffmann TC, Mulrow CD, et al. The PRISMA 
2020 statement: an updated guideline for reporting 
systematic reviews. BMJ. 2021;372:n71. Available 
from: https://doi.org/10.1136/bmj.n71

17.	 Estrada-Vidal LI, Tójar-Hurtado JC. College student 
knowledge and attitudes related to sustainability 
education and environmental health. Procedia 
Soc Behav Sci. 2017;237:386–92. https://doi.
org/10.1016/j.sbspro.2017.02.030

18.	Badrum S, Mapa MT. Village-level knowledge, 
attitude, and practice (KAP) on solid waste 
management in Penampang, Sabah. PSS. 
2020;1:148–60.https://doi.org/10.31098/pss.
v1i1.191

19.	Zain NM, Anua SM, Marzuki NS, Rahman HA. A 
comparative study on the effectiveness of 3R (Reuse, 
Reduce and Recycle) programme among primary 
school students in Tumpat, Kelantan. Int J Acad Res 
Bus Soc Sci. 2022;12(14):196–210

20.	Azme SNK, Yusoff NSIM, Chin LY, Mohd Y, Hamid 
RD, Jalil MN, Zaki HM, Saleh SH, Ahmat N, Abdul 
Manan MAF, Yury N, Hum NNF, Abd Latif F, Mohd 
Zain Z. Recycling waste cooking oil into soap: 
Knowledge transfer through community service 
learning. Cleaner Waste Syst. 2023;4:100084. 
https://doi.org/10.1016/j.clwas.2023.100084

21.	Hasan R, Ghapor AA, Moniruzzaman M, Mamun 
ASMA. Knowledge, attitude, and practice regarding 
3R (reduce, reuse and recycle) and its associated 
factors among school students in Bangladesh: A 
cross-sectional study. J Sustain Environ Manag. 
2024;3(3):152–8. https://doi.org/10.3126/josem.
v3i3.76862

22.	Phonthanukitithaworn C, Srisathan WA, 
Naruetharadhol P. Revolutionizing waste 
management: Harnessing citizen-driven innovators 



Mal J Med Health Sci 22(SUPP8):342-349, August 2026 349

through open innovation to enhance the 5Rs 
of circular economy. J Open Innov Technol 
Mark Complex. 2024;10(3):100342. https://doi.
org/10.1016/j.joitmc.2024.100342

23.	Abas MA, Sulaiman C, Mat Rasat MS, Muhamad 
Nor AN, Seow TW, Goh KC, Mohd Anuar NA. 
A potential study of Waste-to-Wealth program 
in Delta Tumpat, Kelantan, Malaysia. BIO Web 
Conf. 2024;131:03011. https://doi.org/10.1051/
bioconf/202413103011.

24.	Wang A, Dang S, Luo W, Ji K. Cultural consumption 
and knowledge, attitudes, and practices regarding 
waste separation management in China. Int J 
Environ Res Public Health. 2022;19(1):338. https://
doi.org/10.3390/ijerph19010338

25.	 Ssemugabo C, Wafula ST, Lubega GB, Ndejjo R, 
Osuret J, Halage AA, Musoke D. Status of household 
solid waste management and associated factors in 
a slum community in Kampala, Uganda. J Environ 
Public Health. 2020;2020:6807630. https://doi.
org/10.1155/2020/6807630

26.	 Elmosaad YM, Al Rajeh AM, Llaguno MBB, Alqaimi 
SS, Alsalman AM, Alkishi AY, et al. Self-reported 
household waste recycling and segregation practices 
among families in Eastern Region of Saudi Arabia: 
A cross-sectional study. Int J Environ Res Public 
Health. 2023;20:1790. https://doi.org/10.3390/
ijerph20031790

27.	Chin KKC, Mahanta J, Nath TK. Knowledge, attitude, 
and practices toward plastic pollution among 
Malaysians: Implications for minimizing plastic 
use and pollution. Sustainability. 2023;15(2):1164. 
https://doi.org/10.3390/su15021164

28.	Mukama T, Ndejjo R, Musoke D, Musinguzi G, 
Halage AA, Carpenter DO, Ssempebwa JC. Practices, 
concerns, and willingness to participate in solid waste 
management in two urban slums in Central Uganda. 
J Environ Public Health. 2016;2016:6830163. 
https://doi.org/10.1155/2016/6830163


